Objectives: Alopecia areata is a widespread autoimmune disease that targets hair follicles, and is characterized by nonscarring patches of hair loss. Red cell distribution width (RDW) is a routinely analyzed parameter during complete blood count, and indicates variations in diameters of red blood cells. Elevated RDW levels are associated with high level of inflammation and oxidative stress. In this study, we aimed to demonstrate the correlation between RDW levels, autoimmunity, and nail involvement in alopecia areata. Methods: Medical records of 170 patients who were admitted to our dermatology clinic between May 2016 and May 2017 were retrospectively evaluated. A total of 170 patients with alopecia areata diagnosis were evaluated. Results: The mean age of the patients was 24.61 ± 12.62 years (3-59 years). Sixty patients (35.3%) were female, and 110 patients (64.7%) were male. Twenty-seven patients (15.9%) had nail involvement, and 24 patients (14.1%) had a history of an autoimmune disease. RDW levels were significantly higher in patients with nail involvement and history of an autoimmune disease. Conclusion: RDW can be used as a simple, cheap, and readily available marker of inflammation in patients with alopecia areata.
The European Research Journal 2019;5(4):623-628 lopecia areata (AA) is a common autoimmune disease that targets hair follicles, and is characterized by nonscarring patches of hair loss [1] . AA affects only 0.1-0.2% of the general population, and can be seen in both genders and at all ages [2] . The exact cause of AA is not known; still, AA is considered as an autoimmune disease resulting from damage to hair follicles by T lymphocytes. The disease with localized hair loss is manifested by severe lymphocytic infiltration around the hair follicle [3, 4] . Genetic background, atopy, nonspecific immune reactions, organ-specific autoimmune reactions, emotional stress factors, infections, and neuropeptides are considered to play a role in disease etiology [5] . Red cell distribution width (RDW) is a routinely reported parameter in complete blood count, and represents the variation in diameters of red blood cells (RBCs) [6] . In addition to RDW, mean platelet volume (MPV) is also considered as a marker of inflammation, and indicates the average size of platelets in blood. Both parameters can be analyzed easily in a routine complete blood count [7] . RDW has been studied in several diseases, such as heart failure, rheumatoid arthritis, inflammatory bowel disease, and psoriasis, and has been considered as a marker of inflammation [8, 9] . Elevated RDW levels have been linked to levels of inflammation and oxidative stress in the body [10] . Here, we aimed to demonstrate the correlation between RDW levels, autoimmunity, and nail involvement in alopecia areata.
METHODS
Medical records of 170 patients, who were admitted to our dermatology clinic between May 2016 and May 2017, and who were diagnosed with AA, were retrospectively evaluated.Patients' age, gender, area of involvement (scalp, beard, eyebrows, mixed, universal), nail involvement (pitting, leukonychia, trachonychia, longitudinal striation) and history of anautoimmunedisease (thyroid diseases, vitiligo, psoriasis, ankylosing spondilitis) were recorded from medical files.Patients with active inflammation and infection were excluded from the study.Laboratory parameters, including hemoglobin level, neutrophil count, lymphocyte count, RDW, MPV, glucose, vitamin B12, thyroid stimulating hormone (TSH), free triiodothyronine (fT3), free thyroxine (fT4), thyroglobulin antibody (anti-TG), and thyroid peroxidase antibody (anti-TPO), were recorded retrospectively.
Statistical Analysis
SPSS v.18.0 software was used for statistical analysis. Descriptive statistics of continuous variables were expressed as median without normal distribution (minimum-maximum). Mann Whitney U test was used to identify the differences in continuous variables between the groups. Student's t-test was used for comparisons.For all tests, p values < 0.05 were considered as statistically significant.
RESULTS
A total of 170 patients with AA diagnosis were evaluated. The mean age of the patients was 24.61 ± 12.62 years (3-59 years). Sixty patients (35.3%) were female, and 110 patients (64.7%) were male. Scalp involvement was identified in 112 patients (65.9%), beard involvement was identified in 32 patients (18.8%), eyebrow involvement was identified in 4 patients (2.4%), mixed involvement was identified in 16 patients (9.4%), and universal involvement was identified in 6 patients (3.5%). Twenty-seven patients (15.9%) had nail involvement (pitting, leukonychia,
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The trachonychia, longitudinal striation). Twenty-four patients (14.1%) had a history of an autoimmune disease (most commonly thyroid diseases, vitiligo, psoriasis, and ankylosing spondylitis).
The mean age of patients without nail involvement was 25.84 ± 12.48 years, and the mean age of patients withnail involvementwas 18.11 ± 11.51 years (p < 0.01). There was no significant difference with respect to gender between patients with nail involvement and patients without nail involvement. No significant differences were found in lymphocyte count, hemoglobin, MPV, glucose, vitamin B12, TSH, sT3, anti-TG, and anti-TPO levels between patients with nail involvement and patients without nail involvement (p > 0.05). On the other hand, the mean neutrophil count was 4.20 ± 1.39 in patients without nail involvement, and 4.91 ± 2.16 in patients with nail involvement (p = 0.02). The mean RDW level was 12.77 ± 0.79 in patients without nail involvement, and 13.24 ± 1.13 in patients with nail involvement (p = 0.041) (Figure 1 ). The mean ST4 value was 1.00 ± 0.09 in patients without nail involvement, and 1.11 ± 0.18 in patients with nail involvement (p < 0.01). The correlation between nail involvementand laboratory findings is summarized in Table 1 .
When we analyzed the correlation between having history of an autoimmune disease and gender, the mean age of patients with an history of autoimmune disease was 24.34 ± 12.29 years, while the mean age of patients without an autoimmune disease 26.25 ± 14.66 years. There was no significant difference with respect to age in both groups. Moreover, there was also no significant difference with respect to gender between patients with an history of autoimmune disease and patients without an history of an autoimmune disease. There were no significant differences in hemoglobin level, neutrophil count, leukocyte count, MPV, glucose, vitamin B12, TSH, and sT3 levels with respect to presence of an autoimmune disease (p > 0.05). A significant difference in the mean RDW level was found between patients without an autoimmune disease and patients with an autoimmune disease (12.75 ± 0.75 vs 13.37 ± 1.25; p = 0.021) (Figure 2) . The mean ST4 level was 1.00 ± 0.09 in patients without an autoimmune disease, and 1.10 ± 0.19 in patients with an autoimmune disease (p < 0.01).The mean anti-TG level was 8.78 ± 64.58 in patients without an autoimmune disease, and 107.69 ± 259.52 in patients with an autoimmune disease (p < 0.01). The mean Table 2 . Overall, these results indicate that RDW levels are significantly higher in patients with nail involvement and a history of an autoimmune disease.
DISCUSSION
AA can be seen in both men and women. While some studies have reported an equal prevalence between women and men, others have reported that AA is more prevalent in women. Goh et al. [11] found the prevalence of AA in women and men to be 74.3% and 25.7%, respectively. The study by Kavak et al. [12] showed that the prevalence of AA in females and ! males were 38.2% and 61.8%, respectively. The prevalence of AA in the current study also showed a similar pattern; 35.3% of the patients were female, and 67.7% of the patients were male. While AA can be seen at almost all ages, it is reported to be more common in patients younger than 40 years, usually occurring in the first 3 decades of life [13] . Seyrafi et al. [14] found the mean age of AA patients to be 24.05 ± 9.98years. In the present study, the mean age of the patients was 24.61 ± 12.62 years, and this finding was consistent with the literature. While AA affects all, most commonly affected regions are scalp, beard, and other regions [15] . Consistent with the literature, we identified scalp involvement in 65.9% of the patients, beard involvement in 18.8% of the patients, eyebrow involvement in 2.4% of the patients, mixed involvement in 9.4% of the patients, and universal involvement in 3.5% of the patients. Nail involvement in AA is seen in 7-66% of the cases, and it is reported that nail involvement is more common in cases of severe hair loss [16, 17] . Similarly, we identified nail involvement in 15.9% of the patients.
AA can be seen together with several organspecific autoimmune diseases. Thyroid diseases and vitiligo are the most common diseases which are seen together with AA [3] . It is reported that 5-17.5% of the patients with AA also have other autoimmune diseases [18] . Similarly, 14.1% of the patients in the current study had a history of an autoimmune disease (most commonly thyroid diseases).
RDW and MPV have been defined as markers of inflammation, and are used to predict prognosis of various diseases, includingcardiac diseases, inflammatory bowel diseases, psoriasis, rheumatoid arthritis, Behçet's disease, brucellosis, and vasculitis [19] .To best of our knowledge, the correlation between nail involvement, history of autoimmune disease, and RDW in AA has not been investigated previously. This study shows that RDW levels are significantly high in patients with nail involvementand history of anautoimmune disease.
Inflammation is considered to play an important role in elevated RDW levels. Inflammatory cytokines (such as interferon-ɣ, TNF-α, IL-1, IL-6, and IL-10) alters half-life of RBCs by causing changes in precursor cells and erythropoietin, thereby causing elevated RDW levels [20, 21] .
Kim et al. [22] determined that patients with psoriasis have significantly higher RDW levels compared to healthy control subjects. At the same time, the authors revealed a correlation between RDW levels and disease severity; RDW levels were significantly higher in patients with moderate or severe psoriasis, compared to patients with mild psoriasis. Poor prognostic factors in AA include early disease onset, long disease duration, presence of alopecia totalis and alopecia universalis, nail involvement, comorbid atopical dermatitis, family history, and presence of other autoimmune disease [3] . Based on these studies, high RDW levels can be attributed to severe inflammation and poor prognosis in case of nail involvement and autoimmune disease in AA.
Another study by Kim et al. [8] showed that patients with systemic vasculitis have higher RDW levels, compared to patients with localized cutaneous vasculitis. In addition, the authors identified RDW as an independent predictor of cutaneous vasculitis progression to systemic vasculitis.
Farkas et al. [23] demonstrated that RDW is a valuable parameter for multiple pathological processes (vasculopathy, fibrosis, and inflammation) in systemic sclerosis. In another study, Lou et al. [24] measured RDW levels in patients infected with hepatitis B virus, and determined a correlation between RDW levels and mortality. Based on these findings, RDW may serve as a valuable parameter to predict prognosis of AA.
CONCLUSION
Taken together, this study shows that RDW values are significantly high in patients with nail involvement and history of an autoimmune disease. RDW may serve as a simple, cheap, and easily accessible marker to indicate inflammation in patients with AA. Considering that the current study is a retrospective, single-center study, multi-center, prospective studies involving healthy control groups are required to validate these findings in AA.
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